(i9) MtRtatommmmm 

(43) si^^mh 

2005 ^9fl9 0 (09.09.2005) 



PCT 



(10) HIJg^MM 
WO 2005/083840 Al 



(si) mmm^m 7 : 

(21) susauM*: 

(22) Hl^ttiMH: 

(25) SUBUIiaBff: 

(26) SRR^MOVti: 



H01Q 13/16, 21/06 
PCT/JP2005/003265 
2005 ^2 ^28 B (28.02.2005) 

B*!5 
B*I§ 



(30) ffiftte^r— 

*#JSi2004-057872 2004 $3^2B (02.03.2004) JP 

(7i) ihmx(^m^<±x(Dm^m\z-Di^x): u±L\t 

f£JLm&3££i*± (HITACHI CHEMICAL CO., LTD.) 
[JP/JP]; t 1630449 MM^^i 9 EffiSf S — T B 1 S 

1 Tokyo (JP). 



(72) ifccfctf 

(75) S6BB#/UIHA(3ftllfco^Ta)^;: 7Kffl^ft(MlzU- 
GAKI, Hisayoshi). ^lEH 3ftj^ (OOTA, Masahiko). 

(74) j-tlA: =*f (MIYOSHI, Hidekazu); t 1050001 

Tokyo (JP). 

(8i) fiSifi^^i^ifiy, ±xa)«Ho)iirt«HiA^ 

rMBJ: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, EL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 



5=5 (54) Title: TRIPLATE TYPE PLANAR ARRAY ANTENNA 

= (54) s6hjkz)«»: hu^u-ha^Enz-rvft 




(57) Abstract: A triplate type planar array antenna, comprising an antenna cir- 
cuit board (3) on which an antenna circuit having a plurality of radiating elements 
(5) two-dimensionally arranged in the vertical and lateral direction and a feeding 
line (6) is formed, two sheets of dielectric substances (2a) and (2b) holding the 
antenna circuit board (3) from both sides, a ground conductor (1) stacked on the 
one dielectric substance (2b), and a slot plate (4) stacked on the other dielectric 
substance (2a). On or more of slot openings (7) corresponding to the plurality of 
radiating elements (5) arranged in a row are formed in the slot plate (4). 

(57) hu^u- hi^¥®Tu-T>^^fi, -&7tmzmmiz 
wi&nstitzm&<Di&mm=F (5) tn&mmm (6) **trr>-^-iiitt 

*<»l***ltcT>-r-*-0tt»« (3) ^<DT>T-)-mffim& (3) 
£lEH^&ttiT2ft(DR«f* (2 a, 2 b) t , -??<Digm{* (2 b) 
fc»LT»te**3-Hrfc*fiWi* (1) ts ifoJjCDmmi* (2a) fz»LT 
mto&t>i±tz*nv hS (4) t£ffiz-Tl^Z> 0 xn^hS (4) \z 
it, 1 5IJfc3tA/f£tMfc<D«C»*^- (5) fcWBLfcXPy bMU (7) 



m 



(b) 



WO 2005/083840 Al 11 111 II II II 



(84) »sar**©4L^y, ±T<Dmm<Dfemmi 

J&< rMS,): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), i-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V i\ (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



WO 2005/083840 



1 



PCT/JP2005/003265 



m m m 

[oooi] ^mmi-t. vm^m^m^m^^ti^hv^-bm^mTu-T^^-Km^ 
[0002] vm^fDM^—^mmmm^m^^hti^^ru—T^-i-x^ mmR 

o 

[0003] J^l% H17^E|6^^V-C, £^3¥BTW— T^^-^oV NTHtl^-r^o 

mm^^-r^mmnmx-h^ 

£rftm#:20a, 20h^\^X^n^y YUA0tmMW-10XAir^b¥t^^h^ £5 fcfl&ife 
[0004] m!\ iffi^#:i0^t>^a5/h^40«, ^(DXyfjt&mU&^^^^^yPK^y 

t^X%^ 0 



WO 2005/083840 2 PCT/JP2005/003265 

[0005] T^-rmv&wmott.^ ±^<D£.?\z.nj&x^z>&, •tf^tn^z.mm*^ 
m^tm^^mmmmm^m^^tmm^mmux^mmx^ wm 

[ooo6] 02^ nM(Dvv^u—Ym^mru—T>^\z.^n^mjo^\Bm^(Dmm 

[0007] _h^oj:5^*j^(D^<z)hy^v— bm^mru— r^-r^ 02^1-J;5^ 
[0008] Hl^i-hy^v— M^jgTW- T^^Ki^T, IE?iJ£tWc 

± 60^^^^^ mmm^y-^ti—yi-zi&mx^Zo 
[0009] u^l&#^ ift^ti^oT^^-^ja-r^fcfe^^ia^jrHiPi^o. 9 x ou on, 

ms^T^-fs^ttfflli-efcofeo ga^PB^o. 9Ao(io{^ 



WO 2005/083840 



3 



PCT/JP2005/003265 



[ooio] -rtttt. mM<Dbvzfu—hm^mru—T^T^-K^x, wijffamwj&fro 
zfh&Mirz>z.b& *smtfzzfei?x&z>o La>u mmat. 

coon] j^_hj;*9*^0j«, mmRx$m^ftft3&bv^—hm^mTu—T>T-f<D 
[0012] _htB @ ws*ig-r«fc«). mi<DMMimz$&wfe. r.nk^m^mm^mm^ti 

[0013] l2©liC#5H0J3ii, mi^H^^^S^K^VNT, tfrfB^nyMRBu fufE 
[0014] f|3©««llC««5IM«:, ^2(D«8#^5^^^*3V>T, ffffET^^lHlj&S 



WO 2005/083840 4 PCT/JP2005/003265 

[0015] m^mm^zmm^ mi<Dwm^^mm\^\^x^ mmr>T*rm&& 

[0016] ^5(DH#^^^Pj!«, ^l<Din#^r^4<Dflg^|(DV>'rtbd^^55IK^*3 
V^T, MIB^#:<D^n^hMP^#^f^^SiiL^f^^^^aMSE^^(D^n5/h 

(DO. 85-0. 93{§^^SLfc^^^ei:i-6o 

[0017] m6<Dmmzmzmwfe, mi<^mmjb^m5comm^^-rti^Km^mmK^ 

RBSr. ^Jffl«M»^<D^^ja^Pc^J^«iS^^^*<DO. 85-0. 9 

[ooi8] [mi]igi«, ^ohy^v-hM¥®Ti---T^^«iii§«j^^-r^#ffi 
mmx&Zo 

RmiimtcDmm&TjkirmmxhZo 

[05]gi5{i, ^(Dhy^v-hMspffiTiz-T^^^it^^fBite^i-^iii-e 

[|H6]|1|6«, ^Ohy^V-hMTOTlz-T^^^itS^^ttcD^^Sj! 



WO 2005/083840 



5 



PCT/JP2005/003265 



m.m<D$mm?tmm<DxwbM p <Dm&&^imi$mx*&z> 0 

m i i]m 1 1 ra\ ^niii^^^tt^hy^v— h^TOrw— T^^-<D384^si(7) 

[gi 12] m 1 2 ^ i it^hy tv- wrv- t^^-o^k^ ^ 

(7)24fi(0^t^^^-^ £#>§ffi (7K¥B) Ota [Bltt TV^/V) £^1-0-? 

[0 13] 0 1 3 Jg 1 ^ W^J^*d itShy TV- MfSTV-Tyrt©S ff^ ft 

(Di6{@o^c^^^ ^ft^ii (SittB) omiRjtt (imkh-tv^/v) 

[014]|1|14^, ||2HW^^*D(t^)hyTV— hMTOTW— T^^-<^32jlS|(D^- 

[EH5]mi5«, m2mmnmK^nr^bvy o u— bm^mru— t^^^^ 

(D'Z'm^WiMM^^ £#>3ffi (tK¥B) o^lBltt (IMKn— 7V^;k) ^-|-|E|-eS> 

[016]Ell6«, ^2H»^^*3tt^hyT°W-hS¥®TU-T^^(DM^fn] 

(Di6{@^#t^T-^ ^fe^B mum) (Dmfavt (imk*— tv^/h ^-rs-e 

[g|17]|l|17^, H3|IW^J-53it^hyTV— hM¥BTl/— T^^(£>32^tf># 
[Ell8]|2|18te, m3Hife^t-^o^hyTV-hWBTW-T^^(D7K¥^r&] 



WO 2005/083840 



6 



PCT/JP2005/003265 



<5 0 

(Di&m<Di&mm^ &tb%m mwM) com^ (im-k^— ?v-</v) &^-rmx 

[ooi9] j^t, m^s^v-c, ^mwKtetf&hv^— vm^mru— r^-i-comm 
[oo2o] urn*, ^gm^tt^yTV— hM¥BTi/— T^^-fDmM^m^mir 

[0021] Bl7(a) t^Lfc^^K^hy^V— hM¥ffiT^— T^^-(D«^«, S*#Jfcfc£ 
[0022] ^mtm^<DU, H7(a) , (b) ;*n5/MK4ia3\ l^JfcafeArtSSafc 

o 

[0023] g|7^L^10(Z)^n5/h|fl p 7£X«|j$£LT, *3IK<DHJ?V— hM¥ffiT 
[0024] <WiiWfcMM> 

-rztc#)<Dmxfo% 0 j^t\ mm<DW£:±, x^ybm p 7<?>;K^7 i^tr^- ^i: 

[0025] i(D^lHii^^^oV vC}3\ ^lt*^-5^T^^-0i^S«3_h^*DV >TAM 



WO 2005/083840 7 PCT/JP2005/003265 

[0026] Z.<DM&, ffik&XVyhW P 7(D#iB^J (f* *b) WRf Dl, *f^*3*>SiiD^|RlOE 

5-0. 93m^1rZ>(D&&mT?3bZ>o *fc. ^©^^^S^^fc^iRitoE^IMPg 
D2t>, ^Uffl«M«t*cfflr«E©^^M«8fi:l!:m-5 i &^r«A 1 o<D0. 85-0. 

[0027] ^T(7)J:5^A#:W^^^4 : ^-^v^Tll^^^-7t 0 

i;bftm*^IB&l-eS:^-^0.3mm(D^* o y^^^fflV^fc o *7c, T^^HISS 
^R3£L-CJ?&25 m m<D^U^K^/VA^)?:$18ju mO^fg&fS^ib-tirfc:^ 

[0028] *fc, T^-7-ms&s«3^, — m<DM^^imm^Wc76. sghz^j^i-s i 

[0029] w_h(D*^tc*3v>T, saL^fBjo^n^hpg p 7(D%mmm%, e s^ra 
^hses a o<d#jo. 9{tt?iagbfc 0 ^^r^PS-e, ^jh-^s^ 7k«ffa^2 

r?fl R 7tfSf^k;frTV^^&3o 

[0030] £i±<Dgii$x\ miijbwi3{^i-£5?£mm^—¥&n%~t&x%fc 0 

mim, ±3fc<DMcfoWMi&<Dmir%h})^—hm¥mTu—T>^^<D384m(D 



WO 2005/083840 8 PCT/JP2005/003265 

[0031] &$kM^^(DW&fe30. 5dBiJ^_hfe*9, HI 12^^013 

[0032] <m2mmnm> 

m 9 m (D bv -f^— hm wtw-t^^oi^ii MKm&mm&m w 

[0033] I2il^l©i^, Ig^^nyhW P 7<D#Ba^!J (^^ 

mz.ttirz>&m&mWiMio<Do. 85-o. 93{m-i-s<^w>s-e;fc3o mi 

^O^^M^#C^*f-r^gS^r H 1^Xo(DO. 85-0. 93{§^i-§(Z)^W3S-e 

<fe><5o 

[0034] ^-c% ^(DXttMfoMte&mzm^xmm&n&tc,, 

¥^r^^^3o<D^ci5/h^P7^{t/c 0 Sii:^^^^16j@(D^ti5/h^P7 
^-7yft(DMif5©tij:, 2X16(D32f@-Cfc«9, X-oX^m^b^Xl^ 

bm^m^x&Zo 

[0035] ^com^x, mi47b^mi6\z.7jkir£??j;mmy s — ?&n%~b&x%ti 0 

mi4«, ±m<DM^m^(D^ir^hv^u— hm^-mru—T>T^-(D32mco 



WO 2005/083840 9 PCT/JP2005/003265 

[oo36] mi4^^i-j;5^, &i&Mm^ L (Dmm-zi8dBm±fr>'9. $.t^ mi5Rximi6\c 

[0037] <^3^W^> 

iii i o « , « m (D hv ^v— M¥S7w- T^T^-comsmm^m^mm^m m 

i-^fc^(DiE|-e^ 0 

[0038] ^3^jfe^(D^t, i^M^^ti, mw.^fa<7>mk(D^yyrM n 7 
^m^i-6gft^ra^«xo(Do. 85-o. 93m\z~r%<DmrM-?&z>o i&t. % 

[0039] WT^)J;5^#:^^#^*5V^-C^a^^c 0 

i-Jfcfc»*>, ll2^M?lli:|l?)#^ *^ft^3o©Tl/— T^^£^T*J& 

*£(DM&32o<D;*n^M!g P 7^itfcr^^^ c -fft:b*>s ftV^n^hlfg p 7 Id 



WO 2005/083840 



10 



PCT/JP2005/003265 



[oo4o] sk±<D4kWr-z. mi7n^mi9K^irx^mm'f—^^n^tm^fc 0 

[0041] Bll7^^i-i5^, ^2|IW^||^^o^^a^!j(0^^^^^^-f^*f^ 
^-^iJ#fil8dBiJ^_hfe«9, 0l8,K:OTl9^i-J;5^ ft&t^M: 

[0042] ft, _h5zl!L^3|lii^li^*DV^{i, mi^T^-T^^^o-C^n^bP^ 

P 7£^J&£i£5«jf£T^£V\ ) 
[0043] itt^3H»||^#*T-|^W^SX.f4\ T^TyrtOti-^^^f^ T 

[0044] ft, ^#t*T-5i:^ci:yh7(DS«^«W^i:L-C^0JL^:^ % jEjfJ&Xlt 

[0045] rftfU^t^rSa^^^hy^-^^ffiT^^-^^tt^ti 



WO 2005/083840 



11 



PCT/JP2005/003265 



[i] -&jcmzimtemm£tiitmk<Dmtm* (5) tmrnm® (6) ^^r^r-i-m 

li&fB*P5>MR(4) ^Jfc©^ns/hM P (7) ^fL, 3v*t23*M P (7) f3\ l^JlC 
[2] tfffB*nyMR(4)tt. StflB^nyhPH p (7)©^^IrU!1, MWt<D*whM P (7) ^ 
[3] KHBT>^-|a*&&K (3) ^«^OT^^-mS^^^$^-c*5«9, tftfB^s* 

«(4) MfE^n^h^ p (7)CD^#^[r]^ ^<^2o©7yrt0U§(^o 
fc^<^lo<D^n^Mfl p (7) ^^^-cv^r^^m^-r^ft^^tSH^l 

[5] mm&m<n*whm p (7) ^s^^^^iii^^^^it^tiffBitm^^^hifl 

S(D0. 85-0. 93{^f^^bfcri:^#mi!i-§M^^*5ffl^lTO^04^V> 
[6] StrlB^O^nybM P (7)<Dft#^f^^{t^HUfB»^*f^(5)<D#ga^lJ 



WO 2005/083840 



1/13 



PCT/JP2005/003265 



[mi] 



PRIOR ART 



60 



50 



70 



'O o 



K> o 

o o o> o 
o o o 

o o 
o 



40 



20a 

30 
20b 

10 



WO 2005/083840 



2/13 



PCT/JP2005/003265 




WO 2005/083840 



3/13 



PCT/JP2005/003265 



[®3] 

PRIOR ART 




1 2 3 4 5 6 7 

h^no. 



WO 2005/083840 



4/13 



PCT/JP2005/003265 



[05] 



PRIOR ART 



-* — bf — AiH 



a _ 

ft 

(dB) 



-10 



20 



-30 



-40 




-90 -60 -30 0 30 60 90 



[06] 



PRIOR ART 




— 0.7A,o 

— 0.7A,ofit*4 



-90 -60 -30 0 30 60 90 

mm 



WO 2005/083840 



5/13 



PCT/JP2005/003265 



[07] 




(b) 




WO 2005/083840 PCT/JP2005/003265 

6/13 



[08] 



D1 



Dlx(n-I) 



r-/-. r 
1 1 



' A 



■ Li 



: 1 



D2 



D2x(m-1) 



■ i 

i i 



1 V 1 . 



WO 2005/083840 



7/13 



PCT/JP2005/003265 



[09] 




WO 2005/083840 



8/13 



PCT/JP2005/003265 



[010] 





WO 2005/083840 



9/13 



PCT/JP2005/003265 



[mil] 




75.5 76.0 76.5 77.0 



78.0 



mm 




WO 2005/083840 



10/13 



PCT/JP2005/003265 




-20 -15 -10 -5 0 5 10 15 20 

mc ) 



[mi4] 



m 

CdBi) 



24.0 
22.0 
20.0 
18.0 
16.0 
14.0 
12.0 

10.0 

75 




75.5 76.0 76.5 77.0 



WO 2005/083840 



11/13 



PCT/JP2005/003265 



mis] 



fl u 

I -10 

K 

)V -20 
(dB) 

-30 
-40 



fit Oft 
ISS 180ft 



[016] 



I -10 

;l/ -20 
(dB) 

-30 
-40 























1 p| 





4"^ Oft 
Kffl 180ft 



WO 2005/083840 



12/13 



PCT/JP2005/003265 



[017] 



22.0 - 




10.0 1 1 1 1 1 1 1 

75.0 75.5 76.0 76.5 77.0 77.5 78.0 



mm 




w OJt 
ieffl l80Jt 



WO 2005/083840 



[019] 



13/13 



PCT/JP2005/003265 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2005/003265 



CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H01Q13/16, 21/06 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01Q13/16, 21/06 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2005 

Kbkai Jitsuyo Shinan Koho 1971-2005 Toroku Jitsuyo Shinan Koho 1994-2005 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X JP 6-53734 A (Yagi Antenna Kabushiki Kaisha) , 1^6 

25 February, 1994 (25.02.94), 
Full text; all drawings 
(Family: none) 

A US 6239762 B2 (Lockheed Martin Corp.), 1-6 

29 May, 2001 (29.05.01), 
Full text; all drawings 
(Family: none) 

A JP 8-154013 A (Hitachi Chemical Co., Ltd.), 1-6 

11 June, 1996 (11.06.96), 
Full text; all drawings 
(Family: none) 



I I Further documents are listed in the continuation of Box C. I I See patent family annex. 

* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 
priority date claimed 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

" Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
05 April, 2005 (05.04.05) 


Date of mailing of the international search report 
19 April, 2005 (19.04.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



*fcWK#-J§- PCT/J P2 00 5/003 26 5 



a. mw}<Dm-tz&m<D&m (mmm^m u pc) > 

Int.Cl.7 H01Q13/16, 21/06 



B. 



iatSrffofc*/Ma*J|BF (H^#fF^S (IPC) ) 
IntCU H01Q13/16, 21/06 



19 2 2 

19 7 1 

19 9 6 

19 9 4 



1 9 9 6^ 

2 0 0 5^ 
2 0 0 5^ 
2 0 0 5^ 



i«-cffii \,itn&?—9'<—x &—fi^-x<D4,fc mmzLmmv±mm) 



§us»© 



tt;K©36lg©#-§- 



X 



JP 6-53734 A (AtKT ^^^^^^|±) 1994. 02.25, <fe0 O 

US 6239762 B2 (Lockheed Martin Corporation) 2001. 05. 29, ^^T N 

(77 ^ 3&u 



JP 8-154013 A ( B Stfb£X£!tfc5£#3h) 1996. 06. 11, (7 

7 5 



1-6 



1-6 



1-6 



to 

l"Lj ffi3fe«^!6fc*il**jB^S^Ci^W:flfc©S:itt©lfiff 



© b ©^tc^stbfesrifc 

tun t ^m-rz> t> <DT*ti& < . mm commxitm^ 
©a»©fcfe{r§iffli-5 1>© 
rxj #^Hgg©&5»-rfcoT, MSBfefcflto^-eiSBi! 
©«f^ttXtt»'l±^^v^ t #x. fetts *> © 

r&j ^fyh77S!) t -SSt 



05. 04. 2005 



1 Q.04,0 8 



B^m^njr (i sa/j p) 

iP{g#-^§- 100-8915 



5T 



3 2 4 5 



03-3581 — 1101 3 5 6 8 



ISPCT/ISA/2 10 (I2^i?) (2004¥lJ^) 



